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Then the vibrations of a uniformly-stretched membrane 
are investigated. This investigation is of more theoretical 
than physical importance, since it shows in a case which 
may be treated in an easier way, the peculiarities of vibra¬ 
tions which are capable of spreading in two dimensions. 
Unfortunately we have not yet succeeded up to the pre¬ 
sent in obtaining good membranes which would be fit for 
experiments of measuring in order to investigate, with 
some degree of exactness, how far theory corresponds 
with the experiment. 

On the contrary, in the case of elastic plates, the vibra¬ 
tions of which the author treats in the last chapter of the 
present volume, the experiments can be made with more 
accuracy, while the analytical difficulties are so great that, 
on the whole, only few cases permit of a solution of the 
problem. Indeed, even the formula: expressing the con¬ 
ditions which must be fulfilled at the edge of the plate 
have given rise to discussions. Poisson had thought that 
three conditional equations were necessary for the edge ; 
Kirchhoff has shown that in reality only two are required. 
Lately M. Mathieu opposed this view. Lord Rayleigh has 
adopted Kirchhoff’s views, and no doubt with perfect 
right. He gives the analysis of the latter of the vibra¬ 
tions of a circular plate, and has made an important 
addition of his own to the solvable cases, by teaching us 
how to deduce theoretically a series of vibration forms of 
square plates, at least for that case where they consist of 
an elastic substance the resistance of which to change of 
volume may be neglected ; and these theoretical deduc¬ 
tions sufficiently correspond with the forms observed. 
Also for elastic rings and for cylinders vibrating in the 
manner of bells, he has improved the theory' in an 
essential point, by proving theoretically and experi¬ 
mentally, that the node lines of such plates execute 
vibrations in a tangential direction. These tangential 
vibrations are the ones which are first produced if the 
edge of a drinking-glass is rubbed with the wet finger. 

The above ’survey will give an idea of the numerous 
contents of the book. As in the treatment of the separate 
problems it touches everywhere the limits of our present 
knowledge, it cannot but demand sound mathematical 
knowledge on the part of the reader. Yet the author has 
rendered it possible, by the very convenient systematic 
arrangement of the whole, for the most difficult pro¬ 
blems of acoustics to be now studied with far greater 
ease than hitherto. He thus proves himself to be a 
philosopher who does not lose the liberty of intellectual 
supervision, even when he is occupied with the most 
abstruse calculations. H. Helmholtz 


HINDUISM, BUDDHISM, AND ISLAM 
1. Hinduism. By Monier Williams, D.C.L. 2. Buddhism . 

By T. W. Rhys Davids. 3. Islam and its Founder. 

By J. W. H. Stobart, B.A. (London: Society for 
Promoting Christian Knowledge, 1877.) 

T is a sign of the times that a “ Society for Promoting 
Christian Knowledge ” should undertake a series of 
works on “ non-Christian religious systems.” Nor is it a 
less striking characteristic of our day that it should 
entrust the work to scholars of so liberal a faith as Prof. 
Monier Williams and Mr. Rhys Davids. Dr. Monier 
Williams's volume on Hinduism forms a model of a 


popular exposition of a religious system. He explains 
with great clearness the historical catena of the sacred 
writings on which the Sanskrit religion was based. He 
delineates the various movements, from the Buddhistic 
reformation 2,500 years ago, down to the modern revivals 
among the Sivaite and Vishnuvite sects, which have 
developed the Vedic worship into that complex structure 
of ritual, dogma, and social institutions, which we call 
Hinduism. To the ordinary English reader, this little 
volume will reveal a different aspect of Hindu faith and 
morals from that which he has been accustomed to hear 
from the pulpit or missionary platform. He will find that 
the great questions of how a man should rule his life, and 
what prospect lies before him after he has done with this 
world, have formed the subjects of religious thought and 
practical experience, not less anxious nor less deep among 
the people of India than among the western races. The 
ethical replies which they have given to those questions 
differ more in form than in spirit from the higher beliefs 
of Christendom. The hard and narrow judgments of the 
elder Mill and the zealous statements of missionaries, 
have too long possessed the popular mind. Prof. Williams 
does not appear as the advocate or admirer of Hinduism. 
In fact he tacks on to the end of his book a proselytising 
page or two, which, however in accord with the object of 
the Society for which he writes, form a strange contrast 
to the scholarly tone of his volume. 

Dr. Monier Williams’s tours in India have enabled him 
to deal with the modern phases of Hinduism from a prac¬ 
tical, as well as from the professorial point of view. Three 
features of Hinduism must be distinctly realised in order 
to understand its vitality and influence on the people. 
Hinduism represents, in the first place, a very ancient 
growth of worship and belief; and is invested with ati 
the authority of age and unquestioned prescription. In 
the second place, it is a very modern religion, whose latex- 
developments have neither been reduced to, nor are 
restrained by, any systematic theology; which is, there¬ 
fore, plastic, sensitive to every change in the popular 
beliefs or modes of thought; and which, in each province 
of India, takes on a local colouring adapted to the neces¬ 
sities or customs of the local population. In the third 
place, Hinduism is not only a religious system, but an 
all-powerful social institution. It forms the outcome of 
religious and philosophical thought in India during several 
thousands of years; it also represents the "organised 
modes of life at which a great variety of tribes and races 
have slowly' arrived. This threefold source of strength 
makes itself felt in every detail. To take one instance : 
Caste is enforced alike by the sanctions of ancient pre¬ 
scription, modern religion, and social utility. It articulates 
the population into communities, each bound together by 
ties of a useful, not less than of a doctrinal sort. Caste, 
with the feelings of kindred and family on which it rests, 
forms the substitute for a Poor-Law in India ; it supplies 
a bond something like that which in America is felt by 
people who attend the same meeting-house or chapel ; 
and it discharges many of the functions of the medisey&l 
guilds of Europe, together with others which are effected 
less smoothly by modern Trades’ unions. It has its 
disadvantages—some of them very serious ones; but it 
curiously resembles, in several of its judicial, social, and 
charitable aspects, the ekklesia of the early Christians, 
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Prof. Monier Williams might not accept this view, but we 
recommend his book as at once a scholarly and a practical 
exposition of Hinduism, in a cheap and popular form. 

Mr. Rhys Davids has done his work well, but with a 
difference, in his little volume on Buddhism. He has 
rightly separated the facts (so far as we can ascertain 
them) of the history of the founder from the modern legends 
regarding him. He gives a careful and interesting nar¬ 
rative of the life, explains the doctrines which Gautama 
Buddha taught, and the system of morals which was sub¬ 
sequently based upon his precepts and example. Nothing 
could be better than some of the passages which bear 
upon the aspects of Buddhism in Ceylon, China, and 
Tibet. But it is to be regretted that the plan of the work 
permitted of so little space for its influence upon the 
mediaeval forms of Indian ritual and belief. One of the 
most interesting pictures which we possess of a struggle 
between two great faiths is to be found in Hiouen 
Thsang’s itinerary through India in the seventh century. 
The narratives of the Chinese travellers form, indeed, the 
first historical evidence of eye-witnesses with regard to 
Indian manners and beliefs. They supply a key to the 
subsequent religious developments among the Hindus, 
and well merit a fuller notice. Another point of deep 
interest on which Mr. Rhys Davids’ volume is, perhaps 
necessarily, silent, refers to the industrial aspects of 
Buddhism. It is well known that architecture in India 
began with the requirements of Buddhism, and that those 
requirements profoundly affected its whole subsequent 
history. Moreover, the Buddhist monks were not only 
missionaries ; they were artists, or at any rate artisans, 
who carried a new civilisation as well as a new faith to 
the Asiatic races. Thus it was a Buddhist monk of Corean 
ancestry who, between 662 and 672 a.d., published the 
secret of making translucent pottery in Japan. The ritual 
of Buddhism stamped its influence on the characteristic 
national industry both of Japan and China ; and as late 
as 1212 we hear of a celebrated Japanese potter, accom¬ 
panied by a Buddhist monk, going on a mission to the 
mainland to acquire the deeper mysteries of ceramic art. 
The vast number of Buddhist records did much to develop 
the art of writing, while the circumstance that its theology 
centres around a single human life, gave a biographical 
and historical impulse to the nations who adopted it, 
which is unknown among the followers of the older 
Brahmanical faith. Mr. Rhys Davids’ book is silent on 
these points. But it is only just to him to add that he 
has managed to compress a vast amount of thought and 
information, of a kind perhaps more important from the 
Society’s point of view, into his 250 pages. 

Mr. Stobart’s Isidm is conceived in a less philosophical 
spirit. “ Light and darkness,” he says, “ are not more 
opposed than the loving doctrines of the Gospel and the 
vengeful spirit of the Koran.” “ Darkness and retro¬ 
gression are engraved on every page of the Preserved 
Book.” This is his conclusion of the whole matter, but 
it fails to explain the secret of one of the great his¬ 
torical movements which has deeply influenced man¬ 
kind. Scraps of piety are scattered throughout the book, 
sometimes with a. curious effect. Here is Mr. Stobart’s 
conception as to how a chapter on the Ancestry of Ma¬ 
homet should begin:—“We have the assurance that 
Noah was ‘ a perfect man and walked with God’ (Gen. 


vii. 9); and as a ‘ preacher of righteousness ’ (2nd Peter, 
ii., 5), having with his sons been witness of the flood, 
handed down to his posterity the worship of the True 
God.” Further quotation is unsuitable. Mr. Stobart’s 
book will supply a convenient but misleading com¬ 
pendium for those who wish to know a little about the 
subject. It reproduces the bigotry which disfigured Sir 
William Muir’s “Life of Mahomet,” on which it is chiefly 
based, without the scholarship which rendered that 
Indian civilian’s four volumes the standard English work 
on Isldm. 


OUR BOOK SHELF 

Physical Chemistry. By N. N. Lubavin. Part II. 8vo. 

460 pp. (Russian). (St. Petersburg, 1877.) 

We are glad to notice the appearance of the second 
and last part of M. Lubavin’s most valuable work, 
which is devoted to the most important depart¬ 
ments of physical chemistry. In this part the author 
deals with chemical reactions in general and dis¬ 
cusses under this head some of the various theories 
advanced as to the distinctive characters of chemical 
processes; the stechiometrical laws of Dalton, Gay- 
Lussac, Faraday, Dulong and Petit, &c., all figures 
relative to these laws being given in a tabular form ; 
chemical combinations, i.e., the formation of compounds 
by heat, light, and electricity, and under the influence of 
other bodies ; the development of energy during chemical 
processes, this chapter containing nineteen very useful 
tables ; changes of properties of bodies when entering 
into chemical combinations; the decomposition of bodies 
by heat, electricity, and light; mutual decomposition ; 
and chemical isomerism. Under each of these heads we 
find a considerable amount of most valuable information, 
skilfully selected from the already immense literature of 
that subject, and always giving the last results of recent 
investigations. The work will be thus of a great value 
for the student, giving in one volume of 800 pages of 
compact print a reliable and often very complete expose 
of the results reached by science in this most important 
department. 

Elementary Theorems Relating to the Geometry of a Space 
of Three Dimensions, and of Uniform Positive Cur¬ 
vature in the Fourth Dimension. By Simon Newcomb. 
(From the Journal fur Mathematik , Band lxxxiii., 
Heft 4, 1877-) 

This is an interesting contribution to the subject treated 
of by Riemann, Helmholtz, and others, and in this country 
by Prof. Clifford. The question is considered from the 
standpoint of elementary geometry instead of by the 
analytic method which has been commonly employed by 
writers on non-Euclidian Geometry. 

Qualre Mo deles, representant des Surfaces developpables , 
avcc des Renseignements snr la Construction des Modules, 
et sur les Singularites qu'ils reprlsentenl. Par V. 
Malthe-Bruun et C. Crone ; avec Quclques Remarques 
sur les Surfaces developpables et sur I’Utilitl des 
Modeles. Par M. le Dr. H. G. Zeuthen. (Copenhague, 
1877.) 

In the third edition of Salmon’s “ Geometry of Three 
Dimensions ” there is (p. 289) a description of a simple way 
of making a model of a developable surface, attributed 
by Prof. Cayley to Mr. Blackburn. This suggested to Dr. 
Zeuthen the idea of drawing on the same model curves 
having contact of different orders with the edge of 
regression ( I’arite de rebroussement) and of constructing 
new models of a very elementary nature, showing the 
principal singularities of developable surfaces. 

Full accounts are given in a pamphlet ([5 pp.) and direc- 


© 1878 Nature Publishing Group 









